The creature that inhabits a 90-gal tank in the laboratory of Massachusetts Institute of Technology (MIT) computer scientist Daniela Rus looks, moves, and turns like a real fish, although it will never need food, fresh water, or a fake coral reef to stay entertained. It does require a fresh canister of compressed carbon dioxide after a few minutes of swimming around. "It's soft and squishy, just like you imagine," says graduate student Andrew Marchese, who led the effort to design and build the fishy robot in Rus's laboratory. "It comes out of the water with the uncanny appearance of a real fish. It's slippery-and hard to get a hold of."
The body is fashioned from silicone, which lends the robo-fish a realistic squishiness and makes it safe to be around. Collisions won't hurt the fish or the things it hits. The material gives the robot the ability to bend in almost any direction, which means it has a wider range of motion than many other robots built from hinged metal or hard plastic parts.
The electronics that control motion and enable communication with a human master are protected in the robot's head. It is powered by fluid: narrow channels run through both sides of the tail, and when the canister sends carbon dioxide through a tiny nozzle and into the channels, the tail swishes. In the inaugural issue of the journal Soft Robotics, the scientists reported that the robot can swerve and switch direction nearly as quickly as the real thing (1).
"It's capable of forward undulating motion and can execute a C-turn, the fish escape maneuver, in 100 milliseconds, which is on par with what some biological fish do," says Rus. Right now, the fish can only exercise about 20 escape maneuvers and swim for a few minutes, but the scientists are devising new ways to help it swim longer.
With soft robots like the one in the tank at MIT, scientists want to push the limits of what a machine can do. A robot that can move and react realistically might be able to explore potentially dangerous underwater environments-or even swim with the real thing.
"My dream is to see it swim along with and interact with biological fish," Rus says. A soft, squishy robot fish is nearly as maneuverable as the real thing. Additional information and video of the robot in motion can be found at http://youtu.be/BSA_zb1ajes. Image courtesy of MIT News.
